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Abstract 34 
Background: Brazilian jiu-jitsu (BJJ) is a grappling based combat sport in which competitors engage in 35 
pre-competition acute ‘weight’ loss (AWL) and rapid ‘weight’ loss (RWL) to achieve body mass (BM) 36 
required for their desired division. AWL/RWL practices of UK BJJ competitors have not previously been 37 
reported. Methods: In this study we used the rapid weight loss questionnaire (RWLQ) adapted for BJJ 38 
to determine the prevalence and magnitude of AWL/RWL in UK BJJ, the prevalence of methods used 39 
and the key stakeholder influences on these practices. As a secondary investigation we aimed to 40 
determine whether there was any effect of age starting BJJ on AWL/RWL. Results: Of 115 completed 41 
responses, 59% stated they performed AWL/RWL before competition. Mean BM loss for this 42 
competition was 1.9 ± 3.8 kg (2.3 ± 4.6%), with 34% of participants starting BM loss 3-7 days prior and 43 
16% starting 0-2 days prior. Methods used tend to be achieving calorie deficit via exercise and diet 44 
rather than hypohydration, with little advice from formally qualified personnel. Participants who 45 
perform AWL/RWL started training (BF10 = 199, d = .72) and competing (BF10 = 107, d = .68) in BJJ 46 
younger than those who do not perform AWL/RWL. Conclusion: AWL/RWL is prevalent in UK BJJ, but 47 
not at the magnitude of other combat sports or countries. Though negative effects of extreme 48 
hypohydration are unlikely, there may be a higher chance of eating disorders in BJJ, particularly due 49 
to the young age of AWL/RWL commencement.  50 
Introduction 51 
Brazilian jiu-jitsu (BJJ) is a grappling based combat sport in which the aim is to physically control the 52 
opponent to gain a grounded, dominant position to achieve a ‘submission’ win, where the opponent 53 
admits defeat due to joint locks or chokes. Bout duration can vary between belt levels, sex and age 54 
division (Presley, 2018). Competitive bouts for non-International BJJ Federation (IBJJF) competitions 55 
in the United Kingdom (UK) are generally 1 x 5 minute round for all categories with the exception of 56 
black belts who compete in 1 x 10 minute round. Bout winners are determined through points scored 57 
via successful manoeuvres in the incidence of no submissions occurring. Similar to other combat 58 
sports, BJJ competitors are separated into body mass (BM) divisions that can differ between 59 
competitions but tend to follow the delineations recommended by the IBJJF. Competitors official BM 60 
recorded during weigh-in includes the gi which is to be worn in competition. Weigh-ins at UK based 61 
non-IBJJF tournaments take place the morning of competition upon participant arrival at the venue. 62 
This often differs in other countries, however, where tournament participants weigh-in together 63 
immediately prior to their tournament bracket commencing (Presley, 2018).  64 
Within BM regulated sports it is common for participants to reduce their BM prior to weigh-in to 65 
ensure they qualify for the lightest category possible for their body size (Khodaee, Olewinski, Shadgan, 66 
& Kiningham, 2015). These methods range from increasing exercise and dieting to extreme 67 
hypohydration via heat exposure and fluid restriction (Langan-Evans, Close, & Morton, 2011). These 68 
processes can occur over several weeks/months, but often take place in the 7 days prior to 69 
competition (termed acute ‘weight’ loss – AWL) with a more intensive period of BM reduction 0-48 70 
hours prior to weigh-in (termed rapid ‘weight’ loss – RWL) (Reale, Slater, & Burke, 2017). The 71 
prevalence and magnitude of this practice differs between combat sports (Barley, Chapman, & Abbiss, 72 
2018; Brito et al., 2012; Matthews, Stanhope, Godwin, Holmes, & Artioli, 2018), with the dangers of 73 
extreme AWL/RWL being highlighted (V. Coswig & Del Vecchio, 2016; V. S. Coswig, Fukuda, & Del 74 
Vecchio, 2015; Crighton, Close, & Morton, 2016; Dolan et al., 2012, 2012; Murugappan et al., 2018) 75 
and the effects on performance debated (Barley, Iredale, Chapman, Hopper, & Abbiss, 2017; Reljic, 76 
Feist, Jost, Kieser, & Friedmann-Bette, 2016; Timpmann, Öӧpik, Pääsuke, Medijainen, & Ereline, 2008). 77 
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Whilst there appears to be little effect of AWL/RWL on winning or losing in striking inclusive sports  78 
(Daniele, Weinstein, Wallace, Palmieri, & Bianco, 2016; Kirk, Langan-Evans, & Morton, 2020; Reale, 79 
Cox, Slater, & Burke, 2017), there is some support for this practice being predictive of success in 80 
grappling only events (Reale, Cox, Slater, & Burke, 2016; Wroble & Moxley, 1998). 81 
BM loss prior to competition in BJJ has been reported previously by Barley et al. (2018) using a mixed 82 
group of practitioners mostly from USA, Australia and Canada via online remote survey. This study 83 
found BJJ athletes engaged in AWL/RWL less often, reduced BM by less and regained less BM post 84 
competition than those in other combat sports. Though this study shows that AWL/RWL in BJJ is not 85 
as extreme as related sports (Brechney, Chia, & Moreland, 2019), the effects of different standards of 86 
competition or time spent training or competing in BJJ were not discussed or analysed. Equally, due 87 
to the multi-national cohort used, the specific AWL/RWL characteristics of BJJ competitors in the UK 88 
cannot be directly inferred. Given the potential differences in bout length and weigh-in times of UK 89 
BJJ tournaments in comparison to other regions, participants in this country may have unique 90 
AWL/RWL characteristics. Therefore, our aim in this study was to determine the prevalence, 91 
magnitude and stakeholder influences of AWL and RWL amongst BJJ participants in the UK. A 92 
secondary aim was to explore whether there is any influence of time spent in the sport or competition 93 
frequency on AWL/RWL practices. To achieve these aims we surveyed competitors at a regional BJJ 94 
tournament regarding their use of pre-competition BM manipulation, how long they have been doing 95 
this and who influences their decisions and choices during this process. Based on previous data from 96 
other countries we hypothesised that BM manipulation would be highly prevalent in UK BJJ though at 97 
a lower magnitude than seen in other combat sports, with the majority of influence coming from 98 
coaches and training partners instead of qualified personnel.  99 
Methods 100 
Data were collected on one day at a regional adult (18 years old and above) BJJ tournament in the UK. 101 
Data were collected using the pre-validated rapid weight loss questionnaire (RWLQ) (Artioli et al., 102 
2010) in English modified to refer to ‘BJJ’ in place of ‘judo’ where appropriate. The paper-based RWLQ 103 
was distributed immediately after participants had registered to compete and completed their official 104 
weigh-in procedures upon arrival at the venue. In total 125 RWLQ forms were distributed, with 10 105 
being returned incomplete due to questions being missed out. This left 115 completed RWLQ forms, 106 
7 from females and 108 from males. The full cohort had a mean age = 29.3 ± 7.5 years and reported 107 
habitual mass = 80.5 ± 13.3 kg. Ethical approval was provided by the University of Derby research 108 
ethics committee, with project descriptions and statements of implied consent being provided on the 109 
RWLQ. Permission from tournament organisers as gatekeepers was confirmed four weeks prior to the 110 
tournament. 111 
All data were found to be normally distributed according to Shapiro-Wilk test (p > .05). Inferences in 112 
each of the following tests were based on the calculation of Bayes factors (BF), to provide support for 113 
either the hypothesis (BF10) or the null hypothesis (BF01) respectively. To determine whether body 114 
mass loss (BML) participants were younger or began BJJ training and/or competition younger than 115 
non-BML participants, one-sided Bayesian independent t tests were performed. A two-sided Bayesian 116 
independent t test was used to determine if there was a difference in competition frequency between 117 
BML and non-BML. Both tests were conducted using a default JZS Cauchy prior = .707. Cohen’s d using 118 
the standard deviation of the mean scores as the denominator was calculated as the effect size. To 119 
examine if there was an effect of age range at which participants started training in BJJ or started 120 
competing in BJJ, BML and non-BML were compared in terms of frequency in each reported age range 121 
using Bayesian chi-squared (χ2) multinominal tests. The age range frequencies of the non-BML group 122 
were used as the expected count variable to test if BML participants differed from the rest of the 123 
sample population. A χ2 multinominal test was also used to determine whether or not BML 124 
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participants started engaging in AWL/RWL earlier or later in life. Finally, the frequency of the number 125 
of days prior to competition participants started BM manipulation was examined via χ2 multinominal 126 
test.   127 
The following thresholds were used for each BF: 1-2.9 = anecdotal; 3-9.9 = moderate; 10-29.9 = strong; 128 
30=99.9 = very strong; ≥ 100 = decisive. Due to default priors being used, BF robustness checks were 129 
performed. Where a result was found to cross a threshold, both thresholds are reported (Wetzels & 130 
Wagenmakers, 2012). Though not reported in the text, any result found to have BF ≥ 3 was also found 131 
to have acceptably low probability of type 1 error (p < .05). Cohen’s d thresholds were set at: small ≥ 132 
.2; moderate ≥ .6; large ≥ 1.2; very large ≥ 2. Each of the named statistical tests were completed using 133 
JASP 0.14.0 (JASP Team, Amsterdam, Netherlands). 134 
Results 135 
Of the 115 completed RLWQ responses 68 (59%) stated they participated in AWL/RWL prior to 136 
competition, with 47 (41%) stating they did not. Participant descriptive data split by group are 137 
reported in Table 1. Table 2 displays the reported competition standards and achievements of BML 138 
and non-BML participants. Table 3 reports the methods used to perform AWL/RWL whilst Table 4 139 
displays the influences of different stakeholders on AWL/RWL practices. Respondents who did 140 
perform AWL/RWL reduced BM by 1.9 ± 3.8 kg (2.3 ± 4.6%) for this competition, based on their 141 
reported habitual mass and their official competition mass. Their estimated normal BM loss prior to 142 
competition was 2.7 ± 2 kg (3.4 ± 2.5%). BML participants estimated regaining 2.3 ± 1.6 kg in the week 143 
after each competition. They also reported their greatest BM loss = 5.1 ± 3.2 kg (6.3 ± 3.7%) and that 144 
they performed BM loss 1.6 ± 2.1 (range = 0 – 10) times in the previous calendar year. BML participants 145 
(range = 0 – 21) competed more often than non-BML participants (range = 0 - 12) in the previous 146 
calendar year (BF10 = 6, d = .53). An overall majority of BML participants began BM loss at some point 147 
in the 14 days prior to competition (Figure 1), with half of the cohort beginning in the 7 days 148 
immediately before competition, indicating a high prevalence of AWL. Though less prevalent, 16% 149 
reported engaging in RWL in the 48 hours before competition. Based on this pattern, BML participants 150 
were decisively more likely to commence AWL/RWL closer to the date of competition (χ2 = 33.294, 151 
BF10 = 8,030).  As shown in Table 1 and Figure 2, BML participants started training in BJJ younger than 152 
non-BML participants (BF10 = 199, d = .72). BML participants also started competing younger than non-153 
BML (BF10 = 107, d = .68). These results are also reflected in the frequency count of each range for the 154 
age of commencing BJJ training (χ2 = 56.874, BF10 = 1.294e+6) (Figure 2a), and the age of first competing 155 
(χ2 = 28.592, BF10 = 174) (Figure 2b). BML participants were found to be more likely to first engage 156 
with AWL/RWL younger in life than later in life (χ2 = 62.588, BF10 = 2.934e+10) (Figure 2c). Though BML 157 
participants tended to be younger than non-BML participants at the time of data collection, this result 158 
was anecdotal-moderate (BF10 = 2.8 – 4, d = .44).  159 
 160 
 161 
Table 1 – Participant descriptive data by group 
 BML Non-BML 
Age (years)  27.9 ± 6.3 31.2 ± 8.6 
Habitual body mass (kg) 78.9 ± 9.3 83 ± 17.4 
Age started BJJ training (years) * 23.6 ± 7.1  29.1 ± 8.5 
Age started BJJ competition (years) * 24.6 ± 6.7 29.7 ± 8.5 
Number of times competed in 12 months prior (n) ** 3.6 ± 4.2 1.7 ± 2.3 
Nb. BML = Body mass loss group; Non-BML = Non-body mass loss group; BJJ = Brazilian jiu-jitsu; * = decisive 



























Table 2 – Participant reported competition standards 
 Regional 
Achievement 
National Achievement International 
Achievement 
 BML Non-BML BML Non-BML BML Non-BML 







6 (14%) 8 (13%) 2 (5%) 10 (16%) 2 (5%) 
Won medal 45 (70%) 29 (66%) 31 (48%) 10 (23%) 9 (14%) 2 (5%) 





Table 3 – Reported methods of acute and rapid body mass loss 
 Always Sometimes Almost never Never used Don’t use 
anymore 
Total 
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Physician/Doctor Dietician Parents Other 
18 (26.5%) 15 (22%) 14 
(20.5%) 
3 (4.5%) 1 (1.5%) 3 (4.5%) 2 (3%) 12 (17.5%) 
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Figure 1 – Number of days prior to competition BJJ competitors began body mass loss and the 193 
magnitude of body mass loss of each group. * = Number of days prior to competition to commence AWL/RWL 194 
decisively skewed towards fewer days; % = proportion of participants commencing AWL/RWL in this time; (BM Loss %) = 195 
































































































































Figure 2 – A) Age ranges BML and non-BML participants began BJJ training; B) Age ranges BML and 210 
non-BML participants began competing in BJJ; C) Age ranges BML participants began engaging in 211 
AWL/RWL prior to competition. * = Age range frequencies of BML are decisively different to non-BML; ** = Age 212 
range frequencies are decisively skewed towards younger ages; BML = Body mass loss group; Non-BML = non-body mass 213 





In this study we aimed to characterise the pre-competition BM loss prevalence of UK based BJJ 217 
competitors and the most common practices employed by this group of athletes. As a secondary aim, 218 
we also attempted to highlight any possible influence of time in the sport on BM loss. We found that 219 
over half of the surveyed cohort engaged in BM manipulation in the build up to competition, with 50% 220 
of these performing AWL in the 7 days prior. RWL in the 48 hours before was present in 16% of BML 221 
participants. Participants who started training and/or competing in BJJ younger in their lives appear 222 
more likely to take part in AWL/RWL than those who take up BJJ later in life. As seen in other combat 223 
sports, these athletes rely on mostly unqualified personnel for advice and guidance during the 224 
AWL/RWL process.  225 
Our data indicates that there is a lower prevalence and magnitude of BM manipulation in UK based 226 
BJJ practitioners than seen in other countries (Barley et al., 2018; Franchini, Brito, & Artioli, 2012). The 227 
reasons behind this are unclear, but given that 60% of the Barley et al. sample was based in North 228 
America, the comparative lack of cultural influence of wrestling in the UK may be a factor, based on 229 
how embedded AWL/RWL practices are in this sport from a young age (Lambert & Jones, 2010; 230 
Sansone & Sawyer, 2005). It may be the case that BJJ participants based in North America have also 231 
taken part in wrestling during their lives and have continued the associated AWL/RWL practices whilst 232 
in BJJ. This lack of cultural crossover in the UK may reduce the likelihood for UK BJJ competitors to 233 
view BM manipulation as necessary or even an option, especially amongst those who begin BJJ later 234 
in life. Only four of the non-BML group took up BJJ before the age of 20, in comparison to twenty-one 235 
in the BML group. That fourteen of the BML athletes also started engaging in pre-competition BM loss 236 
in this time suggests that participants are more likely to perform AWL and/or RWL if they have been 237 
‘brought up’ in the sport. This pattern continues in the 20-33 age ranges, with the majority of 238 
participants starting BJJ competition in this time also performing AWL/RWL. This demonstrates that 239 
the older a person starts BJJ, the less likely they are to start ‘cutting weight’. The reasons for this 240 
cannot be determined from these data as the RWLQ does not inquire about reasons for AWL/RWL.  241 
There is a trend for BML participants to compete and win medals at a higher standard than non-BML. 242 
This association between AWL/RWL and competition standard does, however, require the following 243 
caveat. The RWLQ was designed for use in judo (Artioli et al., 2010), a sport that has clear distinctions 244 
between regional, national and international performance standards. These distinctions are not as 245 
clear in BJJ and are made more ambiguous by the existence of national and international tournaments 246 
for lower belts including white belt and blue belt. Though a BJJ competitor may have competed 247 
‘internationally’ as a white belt, this should not infer that they compete at a higher standard than 248 
someone who competes ‘regionally’ but as a brown or black belt. What can be stated though, is that 249 
BML participants compete almost twice as often as non-BML. The interpretation that may be drawn 250 
here is that the younger a person starts BJJ, the more likely they may be to view competition as a 251 
motivating factor and that BM manipulation is required for success. This could be evidence that this 252 
practice has become part of the culture of BJJ, but only for those who view competition and winning 253 
as important, a group people appear more likely to be a part of the younger they join the sport. This 254 
is of concern given the chronic negative physical and psychological effects related to starting such 255 
practices before biological maturity is reached (Werner et al., 2013). Research into BJJ coach’s and 256 
athlete’s motivations for, and understanding of, AWL/RWL within the sport’s culture may be required 257 
to fully understand the reasons for this finding.   258 
There is a current lack of agreed definitions for either AWL or RWL. The delineations used here are in 259 
keeping with the aforementioned general practice of BM being reduced acutely via diet and exercise 260 
in the 7-30 days prior to competition with 1-6 days of hypohydration to reduce BM in a more ‘rapid’ 261 
fashion leading to weigh-in (Reale, Slater, et al., 2017). The acute and chronic effects of such 262 
hypohydration methods are an area of key research (V. Coswig & Del Vecchio, 2016; V. S. Coswig et 263 
al., 2015; Crighton et al., 2016; Dolan et al., 2012, 2012), with the magnitude of BM loss via 264 
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hypohydration being of most concern (Kasper et al., 2018; Murugappan et al., 2018). Within our 265 
sample, however, though slightly more than 1/6 of BML participants engaged in RWL, the amount of 266 
BM being lost is relatively low (Barley et al., 2018; Barley, Chapman, & Abbiss, 2019; Matthews et al., 267 
2018). Additionally, the most prevalent reported methods tend to avoid hypohydration, with most 268 
participants stating they ‘sometimes’ or ‘never’ use these methods. This implies that BJJ competitors 269 
in the UK are attempting to ‘make weight’ whilst avoiding the negative health or performance effects 270 
caused by extreme hypohydration. There is, however, a relatively high use of attempting calorie deficit 271 
to achieve BM reduction via increased exercise and reduced food intake. Calorie restriction may cause 272 
negative changes in electrolyte balance, in turn leading to hypohydration due to decreased osmolality. 273 
This may be further exacerbated by combining calorie and water restriction over as short a time period 274 
as 24 hours (James & Shirreffs, 2013). Subsequently, participant hydration may still be negatively 275 
affected dependent on the ratios and combinations of AWL/RWL methods used. Unfortunately, a 276 
shortfall of the RWLQ is that it does not provide information on timescales of methods used, or how 277 
much each was used relative to others. This prevents any firm statements being made on the efficacy 278 
of AWL/RWL methods used in BJJ based on RWLQ data alone. To understand which specific practices, 279 
if any, have potential to be of risk to this population, real time examinations of BJJ athlete BM 280 
manipulation using direct measurements of energy and fluid intake should be prioritised.  281 
Our lack of knowledge regarding the relative contributions of energy and fluid restriction also inhibits 282 
our understanding of how the time between weigh-in and competition may affect glycogen 283 
resynthesis and/or rehydration. Due to UK BJJ competitors weighing-in upon arrival at the venue, they 284 
may either have up to 1-2 hours to recover from AWL/RWL, or only a few minutes. This contrasts to 285 
professional boxing and MMA where competitors weigh-in 24-30 hours prior to competition (Kirk et 286 
al., 2020; Langan-Evans et al., 2011). Post weigh-in recovery of muscle glycogen may potentially occur 287 
during the time provided in boxing and MMA, but little glycogen is likely to be recovered in the 288 
minutes/hours BJJ competitors are afforded (L. M. Burke, van Loon, & Hawley, 2017). Conversely, 289 
sufficient rehydration may be achieved within the short post weigh-in timeframes typical of BJJ if 290 
guided strategies are used (Evans, James, Shirreffs, & Maughan, 2017). Therefore, it may be that 291 
calorie restriction has greater impact on performance in BJJ than hypohydration (L. M. Burke et al., 292 
2017). Notably, however, combat sport athlete’s ad libitum rehydration methods do not appear to be 293 
effective (Alves et al., 2018; Moghaddami, Gerek, Karimiasl, & Nozohouri, 2016), suggesting that 294 
specific interventions may still be required for BJJ athletes who do perform dehydration.    295 
Prolonged energy restriction during periods of increased training has been linked to incidences of low 296 
energy availability (LEA) particularly for participants engaged in regular competition (L. M. Burke et 297 
al., 2018). BML participants in this study reported competing twice as often as non-BML, but with 298 
relatively low BM loss prior to competition (Barley et al., 2018). Further to this, there is a general trend 299 
within our data of BML participants who reduced their BM by a greater amount doing so over a longer 300 
period of time. The reported BM loss is also below the previously suggested upper threshold of 5% 301 
(Franchini et al., 2012), with only participants beginning BML 22+ days prior being consistently above 302 
this. Based on such moderate BM reduction practices, LEA may be unlikely in UK based BJJ athletes. 303 
Greater concern may be caused by the reported young age of first engaging in AWL/RWL. This may be 304 
indicative of potential eating disorders becoming present in BJJ (Glazer, 2008). Given the lack of 305 
qualified support used by BJJ competitors during BM manipulation, this risk is likely increased. With 306 
this support being similar between most combat sports (Barley et al., 2018) it is possible that such 307 
disorders may be common amongst athletes in these events. This would be an area of research focus 308 
to ensure the chronic health of these participants moving forward, with club, coach and governing 309 
body engagement being highly recommended. 310 
Our findings in relation to BM manipulation methods used should be examined within the contexts of 311 
the terms presented to the participants. For example, ‘fasting’ is defined as the abstention from eating 312 
or drinking (Maughan et al., 2012). Under this description fasting is performed between meals 313 
regardless of their frequency. Participant’s colloquial understanding of the term may differ, however, 314 
11 
 
with people possibly relating it to prolonged food restriction (>12 hours) such as practiced for religious 315 
purposes (L. Burke, 2010). This inconsistency likely confounds the data provided by this section of the 316 
RWLQ. Redefining and repurposing the terms on the RWLQ may be required to allow future data to 317 
be more robust while maintaining comparisons between studies. Additionally, as previously 318 
mentioned, the terms AWL and RWL are currently poorly defined, predominantly being based on the 319 
time scales BM reduction takes place over (Reale, Slater, et al., 2017). As seen in our data, however, 320 
the methods used and the rate at which BM is reduced is of more concern than how long this process 321 
takes. Determining clear delineations of AWL and RWL based on methods, BM reduction rate and 322 
magnitude alongside timescale should be an immediate aim for researchers to better inform and assist 323 
practitioners.  324 
In conclusion, our data demonstrates for the first time that over half of UK based BJJ competitors take 325 
part in BM manipulation prior to competition, though at a lower magnitude than seen in other combat 326 
sports. Participants who start training and competing in BJJ at a younger age are more likely to perform 327 
AWL/RWL than those who start later in life. Methods used tend to focus on achieving calorie deficit 328 
rather than hypohydration, but in keeping with practices in combat sports in general, very little advice 329 
is sought from qualified personnel. Though BJJ participants appear unlikely to suffer the effects of 330 
extreme hypohydration or LEA, there may be the possibility of eating disorders being prevalent 331 
amongst this population due to the young age of first engaging in BM reduction. Future studies should 332 
focus on the specific ratios of methods used by BJJ competitors during BM manipulation to determine 333 
the effects of their practices on energy availability, hydration, post weigh-in recovery and the influence 334 
of AWL/RWL on performance and success.            335 
Acknowledgements 336 
The authors would like to sincerely thank the tournament organisers for allowing our presence and 337 
involvement in their competition, and also to thank each of the competitors who took part in our 338 
research. 339 
Authorship 340 
TW and CK were responsible for project planning, design, data analysis and manuscript preparation. 341 
TW was responsible for data collection. Neither author has any conflict of interest to declare, and no 342 
funding was provided for completion of this work. 343 
  344 
References 345 
 Alves, R. C., Alves Bueno, J. C., Borges, T. O., Zourdos, M. C., de Souza Junior, T. P. & Aoki, M. S. 346 
(2018). Physiological function is not fully regained within 24 hours of rapid Weight loss in mixed 347 
martial artists. Journal of Exercise Physiology Online, 21(5). 348 
 349 
 350 
Artioli, G., Scagliusi, F., Kashiwagura, D., Franchini, E., Gualano, B. & Junior, A. (2010). Development, 351 
validity and reliability of a questionnaire designed to evaluate rapid weight loss patterns in judo 352 
players. Scandinavian Journal of Medicine & Science in Sports, 20(1). 353 
 354 
 355 
Barley, O. R., Chapman, D. W. & Abbiss, C. R. (2018). Weight Loss Strategies in Combat Sports and 356 
Concerning Habits in Mixed Martial Arts. International Journal of Sports Physiology and 357 





Barley, O. R., Chapman, D. W. & Abbiss, C. R. (2019). The current state of weight-cutting in combat 361 
sports. Sports, 7(5), 123. 362 
 363 
 364 
Barley, O. R., Iredale, F., Chapman, D. W., Hopper, A. & Abbiss, C. (2017). Repeat Effort Performance 365 
is Reduced 24 h following Acute Dehydration in Mixed Martial Arts Athletes. Journal of Strength & 366 
Conditioning Research. 367 
 368 
 369 
Brechney, G. C., Chia, E. & Moreland, A. T. (2019). Weight-cutting implications for competition 370 
outcomes in mixed martial arts cage fighting. The Journal of Strength & Conditioning Research. 371 
 372 
 373 
Brito, C. J., Roas, A. F. C. M., Brito, I. S. S., Marins, J. C. B., Córdova, C. & Franchini, E. (2012). Methods 374 
of body-mass reduction by combat sport athletes. International Journal of Sport Nutrition and 375 
Exercise Metabolism, 22(2), 89–97. 376 
 377 
 378 




Burke, L. M., Close, G. L., Lundy, B., Mooses, M., Morton, J. P. & Tenforde, A. S. (2018). Relative 383 
Energy Deficiency in Sport in Male Athletes: A Commentary on Its Presentation Among Selected 384 




Burke, L. M., van Loon, L. J. & Hawley, J. A. (2017). Postexercise muscle glycogen resynthesis in 389 
humans. Journal of Applied Physiology, 122, 1055 – 1067. 390 
 391 
 392 
Coswig, V. & Del Vecchio, F. B. (2016). Response to: Alarming weight cutting behaviours in mixed 393 
martial arts. British Journal of Sports Medicine, bjsports–2016. 394 
 395 
 396 
Coswig, V. S., Fukuda, D. H. & Del Vecchio, F. B. (2015). Rapid weight loss elicits harmful biochemical 397 
and hormonal responses in mixed martial arts athletes. International Journal of Sport Nutrition 398 
and Exercise Metabolism, 25(5), 480–486. 399 
 400 
 401 
Crighton, B., Close, G. L. & Morton, J. P. (2016). Alarming weight cutting behaviours in mixed martial 402 
arts: a cause for concern and a call for action. British Journal of Sports Medicine. 403 
 404 
 405 
Daniele, G., Weinstein, R. N., Wallace, P. W., Palmieri, V. & Bianco, M. (2016). Rapid weight gain in 406 
professional boxing and correlation with fight decisions: analysis from 71 title fights. The 407 





Dolan, E., Crabtree, N., McGoldrick, A., Ashley, D. T., McCaffrey, N. & Warrington, G. D. (2012). 411 
Weight regulation and bone mass: a comparison between professional jockeys, elite amateur 412 
boxers, and age, gender and BMI matched controls. Journal of Bone and Mineral Metabolism, 413 
30(2), 164–170. 414 
 415 
 416 
Evans, G. H., James, L. J., Shirreffs, S. M. & Maughan, R. J. (2017). Optimizing the restoration and 417 
maintenance of fluid balance after exercise-induced dehydration. Journal of Applied Physiology, 418 
122, 945–951. 419 
 420 
 421 
Franchini, E., Brito, C. J. & Artioli, G. G. (2012). Weight loss in combat sports: physiological, 422 
psychological and performance effects. Journal of the International Society of Sports Nutrition, 423 
9(1), 52. doi:10.1186/1550-2783-9-52 424 
 425 
 426 




James, L. J. & Shirreffs, S. M. (2013). Fluid and electrolyte balance during 24-hour fluid and/or energy 431 
restriction. International Journal of Sport Nutrition and Exercise Metabolism, 23(6), 545–553. 432 
 433 
 434 
Kasper, A. M., Crighton, B., Langan-Evans, C., Riley, P., Sharma, A., Close, G. L. & Morton, J. P. (2018). 435 
Case Study: Extreme Weight Making Causes Relative Energy Deficiency, Dehydration and Acute 436 
Kidney Injury in a Male Mixed Martial Arts Athlete. International Journal of Sport Nutrition and 437 
Exercise Metabolism, 1–20. 438 
 439 
 440 
Khodaee, M., Olewinski, L., Shadgan, B. & Kiningham, R. R. (2015). Rapid weight loss in sports with 441 
weight classes. Current Sports Medicine Reports, 14(6), 435–441. 442 
 443 
 444 
Kirk, C., Langan-Evans, C. & Morton, J. (2020). Worth the weight? Post weigh-in rapid weight gain is 445 
not related to winning or losing in professional mixed martial arts. International Journal of Sport 446 
Nutrition and Exercise Metabolism, 30(5). doi:10.1123/ijsnem.2019-0347 447 
 448 
 449 
Lambert, C. & Jones, B. (2010). Alternatives to rapid weight loss in US wrestling. International Journal 450 
of Sports Medicine, 31(08), 523–528. 451 
 452 
 453 
Langan-Evans, C., Close, G. L. & Morton, J. P. (2011). Making weight in combat sports. Strength & 454 
Conditioning Journal, 33(6), 25–39. 455 
 456 
 457 
Matthews, J. J., Stanhope, E. N., Godwin, M. S., Holmes, M. E. & Artioli, G. G. (2018). The magnitude 458 
of rapid weight loss and rapid weight gain in combat sport athletes preparing for competition: A 459 





Maughan, R., Al-Kharusi, W., Binnett, M. S., Budgett, R., Burke, L. M., Coyle, E. F., … others. (2012). 463 




Moghaddami, A., Gerek, Z., Karimiasl, A. & Nozohouri, H. (2016). The effect of acute dehydration and 468 
rehydration on biomechanical parameters of elite wrestling techniques. Journal of Sport Science, 469 
4, 93–101. doi:10.17265/2332-7839/2016.02.005 470 
 471 
 472 
Murugappan, K. R., Cocchi, M. N., Bose, S., Neves, S. E., Cook, C. H., Sarge, T., … Leibowitz, A. (2018). 473 
Case study: Fatal exertional rhabdomyolysis possibly related to drastic weight cutting. 474 
International Journal of Sport Nutrition and Exercise Metabolism, 28(4), 1–16. 475 
 476 
 477 




Reale, R., Cox, G. R., Slater, G. & Burke, L. M. (2017). Weight Regain: No Link to Success in a Real-Life 482 




Reale, R., Cox, G., Slater, G. & Burke, L. (2016). Regain in body mass after weigh-in is linked to 487 
success in real life judo competition. International Journal of Sport Nutrition and Exercise 488 
Metabolism, 26(6). doi:10.1123/ijsnem.2015-0359 489 
 490 
 491 
Reale, R., Slater, G. & Burke, L. M. (2017). Acute-weight-loss strategies for combat sports and 492 
applications to Olympic success. International Journal of Sports Physiology and Performance, 493 
12(2), 142–151. 494 
 495 
 496 
Reljic, D., Feist, J., Jost, J., Kieser, M. & Friedmann-Bette, B. (2016). Rapid body mass loss affects 497 
erythropoiesis and hemolysis but does not impair aerobic performance in combat athletes. 498 
Scandinavian Journal of Medicine & Science in Sports, 26(5), 507–517. 499 
 500 
 501 
Sansone, R. & Sawyer, R. (2005). Weight loss pressure on a 5 year old wrestler. British Journal of 502 
Sports Medicine, 39(1). 503 
 504 
 505 
Timpmann, S., Öӧpik, V., Pääsuke, M., Medijainen, L. & Ereline, J. (2008). Acute effects of self-506 
selected regimen of rapid body mass loss in combat sports athletes. Journal of Sports Science & 507 





Werner, A., Thiel, A., Schneider, S., Mayer, J., Giel, K. E. & Zipfel, S. (2013). Weight-control behaviour 511 
and weight-concerns in young elite athletes - a systematic review. Journal of Eating Disorders, 1, 512 
18. doi:10.1186/2050-2974-1-18 513 
 514 
 515 
Wetzels, R. & Wagenmakers, E.-J. (2012). A default Bayesian hypothesis test for correlations and 516 
partial correlations. Psychonomic Bulletin & Review, 19(6), 1057–1064. 517 
 518 
 519 
Wroble, R. & Moxley, D. (1998). Acute weight gain and its relationship to success in high school 520 




  525 
